Introduction
The observations reported in this paper were made at two deep working levels of the City Deep mine, Johannesburg, in the period August 30 to September 10, 1948 . The subjects of the test were a group of eight experienced ('acclimatized') and a second group of eight completely inexperienced Bantu workers. They were required to perform a standardized task in hot humid conditions. The main interest of the investigation derives from the fact that the routine used in the working place was identical with that used in many tests on Europeans, in varying states of acclimatization, by the Medical Research Council's Climatic Units at London and Oxford, and that both experienced and novice workers were tested. The results of the Bantu mineworkers may therefore be considered in the light of conclusions accepted for Europeans tested and acclimatized in experimental hot rooms in temperate regions.
A second point of interest lies in certain peculiarities inherent in mining conditions which became apparent in these tests, and which must be taken into account in appraising the results. It may be added that the present investigation, while exploratory in character, represents perhaps the nearest approach so far available to a direct comparison of the' heat tolerance ' of European and non-European working subjects. The comparison by Robinson and others (1941) of the exercise capacity of Negroes and Europeans was not standardized as regards thermal conditions. The data for Indian mineworkers (Caplan and Lindsay, 1946) , for Dreosti's large series of Bantu mineworkers (1935) , and for Ladell's West African mineworkers (1948) cannot readily be compared with the fairly extensive available data on British and American subjects, largely because the energy output of the wvork performed in most cases is not known or standardized. Experimental
All the tests except one were carried out at a drybulb of 900 F., wet-bulb 890 F., in a drive on the_ 31st level, with a through draught of air of about 165 ft./min. This place ( Fig. 1 ) was chosen because it was relatively easily' accessible from the surface,-and the conditions were such that after a few days most recruits could be expected to complete the routine without collapse. While dry-bulb, wet-bulb, and globe thermometer temperature readings were remarkably stable along this drive during the tests from day to day, the air speed, owing to unforeseen circumstances, varied on the three days on which the 'acclimatized' group were tested. However, the speed remained steady during the tests on the novice group. In addition this group carried out the routine on the surface in cool conditions on the Saturday and Monday preceding the first run in the heat on the Tuesday.
The acclimatized group also carried out one test in a dead end on the 35th level (Fig. 1, overleaf) Fig. 1(a) , (b) , and (c).'
The experimental routine was that used on European subjects (M.R.C. Climatic Unit, 1946 (Table 3) reveals that these elevated surface and pre-work temperatures are present with hardly an exception. From Table 2 it may be noted that the pre-work pulse rates were highest on the first day, and were higher for the novice than for the experienced group. In addition, both pre-work rectal temperatures and pulse rates of the experienced group on their recall for the more strenuous experiment at level 35 rose to levels higher than the third day at level 31. The 'anticipatory' elevation in pulse rate and its greater extent in the novices is not surprising, as the experiment was an event altogether out of the ordinary for these mineworkers. The novices had never been underground before. Since the daily routine never varied from day to day one must presumably regard the elevated pre-work rectal temperatures also as 'anticipatory' phenomena.
(2) Tables 2 and 3 show that the pre-work temperature level of the novice group-is higher than that of the experienced group. This is manifestly so throughout each experimental series, notwithstanding that surface rectal temperatures are not available for the first day of the experienced group. These res'ults-substantiate Dreosti's conclusion (1935) , based on large numbers ofmouth temperature readings, that' the average initial temperature of the acclimatized native is lower than that of the unacclimatized native.' From the present results this would mean that the ' anticipatory ' rise is less for the acclimatized than for the novice.
(3) A further point of interest is the finding (Table 2) in these 16 subjects, with practically no exception (Table 3) , that on any particular day the journey down to the test place results in an increase in the rectal temperature. The average increase of the two groups varied somewhat on different days. There seemed to be a tendency for a reduction in the increment as the routine became known and improved. Thus on the third day in each group the increase (0.500 F.) was lower than on the preceding days; while on the last test day, when the test at the 35th level was done, the experienced group showed the smallest average increase (0.34°F.) in spite of the longer journey ( Fig. 1(c) From Table 2 it is clear that with repeated exposure the final and maximum body temperatures became progressively reduced, while' the sweat loss increased. The pulse rate after work also declined. These findings and the improved ability to work are characteristic of the phenomena of acclimatization, as seen in experimental hot rooms in humid conditions (Dreosti, 1935 ; Weiner, 1946) , and in desert conditions (Taylor and others, 1943; Robinson and others, 1943) , as well as the tendency to sweat more and sooner at a progressively lower body temperature with repeated exposures at high temperatures (McArdle, 1944; Weiner, 1944) . A recent experiment in this laboratory furnishes a particularly clear example of this phenomenon, as is shown in Table 4 (Weiner and van Heyningen, 1949).
The Experienced Group.-On the first day the experienced group were able to finish the whole routine. The environmental conditions on this day were comparable with those prevailing throughout the three days experiments on the recruits. Table 2 shows that the experienced group were in a more developed state of acclimatization at the beginning than were the recruits after three runs. The sweat rate is somewhat higher and the final rectal temperature about the same. The pulse rate is much lower. On subsequent days the experiments on the experienced group are complicated by the fact that air velocities were higher than on the first day. Table 2 shows that the sweat rate continued to increase on subsequent days, whereas the effect of an increased air movement in those conditions, as discussed later, is known to reduce the sweat output (M.R.C. Climatic Unit, 1946) . Hence the experienced group would appear to have continued to show improvement as judged by the sweat-rate rectal-temperature criterion.
The results of the experiment at level 35 in the more strenuous environment are shown in Table 2 .
The subjects appeared very distressed by the still air conditions and needed much exhortation to carry on. Fig. 2 shows the average results and Fig. 3 The general conclusion appears to be that as regards ability to sweat, particularly in the still air environment, even the experienced Bantu are appare'ntly not quite in the same state of acclimatization as expected from the performance of European subjects.
Attention has been drawn to that characteristic of thermal acclimatization, whereby, with repetition of exposure, sweating at'a high level tends to occur at somewhat lower body temperatures. It was also noted that both Bantu groups by this criterion gave evidence of an improvement with repeated exposure. We should therefore expect from the results pre- 
